Objective: Evaluate the role of umbilical artery Doppler ultrasound in the surveillance of pregnancies at risk of vascular disorders in Lomé. Study Method: The study was a cross-sectional analytical study carried out in the department of radiology of Campus teaching hospital over a period of 6 months. This study was based on the measurement of the resistance index of the umbilical artery in pregnant women presenting vascular risk and other pregnant women without vascular risk. The correlation between the pathological index and the at-risk pregnancies was assessed by the Odds Ratio as well as the correlation between the resistance index and the Apgar score at birth. Results: The resistance index was measured in 209 at-risk pregnant women and in 425 pregnant women without vascular risk. The average age of pregnant women was 26.31 years for "the at-risk pregnant" versus 25.38 years for the "pregnant-witnesses". The association between the pathological resistance index (RI) and the gestational pathologies studied, had been positive and significant with an odds ratio of 1.57 for a 95% confidence interval of [1.07 -2.20]. A pathological RI is a risk factor for the occurrence of a pathological Apgar score at birth because this association was positive and significant for "pregnant-cases" as for "pregnant-witnesses". Conclusion: Measuring the index of resistance is not a common practice in our communities. However, it could be an important tool in the surveillance of at-risk pregnancies for diseases such as malaria, pre-eclampsia, and maternal anemia.
Introduction
Pregnancy is defined as a risky pregnancy when it presents pathological and physiological situations or antecedents situations with a particular risk for the mother, the fetus, and the newborn [1] . These situations are reflected in the mother by maternal age, pre-eclampsia, eclampsia, uterine rupture, malaria, and anemia. In the fetus they result in fetal distress, infection, in-utero death, prematurity, and malformations. They are an important health problem because of their impact on the maternal and fetal health. Their occurrence and complications are one of the leading causes of maternal death. Ten (10) to twenty (20) percent of pregnancies are considered risky and it is estimated that in general 50% of perinatal mortality and morbidity are related to these at-risk pregnancies [2] .
Doppler examination and more particularly measurement of umbilical artery indices provide information on placental dysfunction. This measurement monitors changes in fetal hemodynamics and the more the fetus is reached, the more arterial and venous blood flows are disrupted [3] [4] . Studies have also been conducted on the contribution of Doppler ultrasound in assessing fetal well-being during high-risk pregnancies in obstetric care and fetal outcomes [5] [6].
In sub-Saharan Africa, despite progress in the management of women with risky pregnancies, umbilical artery Doppler velocimetry remains uncommon.
Thus we chose to carry out this work with the general objective of determining the interest of the index of vascular resistance in Umbilical artery Doppler ultrasound during the surveillance of at-risk pregnancies in Lomé.
Materials and Study Method
This was a cross-sectional analytical study carried out in the radiology department of the Lomé University Hospital Center from 1 February 2013 to 31 July 2014. This study focused on the measurement of the umbilical artery resistance index (UARI) in pregnant women with high-risk pregnancies and pregnant women with no vascular risk.
We included pregnant women bearing a mono fetal pregnancy in development with at least 28 weeks of amenorrhea (WA) at obstetrical ultrasound, whose date of the last menstrual period (LMP) is known with precision and who achieved the first trimester ultrasound scan before 12 weeks of amenorrhea (WA). We considered "pregnant-at-risk" a pregnant woman who had malaria on pregnancy (positive test or positive plasmodium falciparum test in the second and/or third trimester), or anemia on pregnancy (hemoglobin concentration weeks, pregnant women presented a blood pressure higher than 130 mmHg systolic and 85 mmHg diastolic, associated with positive qualitative proteinuria).
We included as pregnant witnesses the pregnant women whose pregnancy was not at risk for the aforementioned pathologies and who did not present any particular pathology.
We excluded the pregnant women who had more than one of the three pathologies at risk of hemodynamic disorders, and the pregnant women with mechanical abnormalities of the umbilical cord.
We used as equipment a General Electric LOGIPQ P5 branded ultrasound system with multifrequency probes, equipped with the color Doppler module, pulsed Doppler with its different modes: duplex, triplex, and alternate.
All exams were performed by the same operator, a radiologist with at least five years of experience in Doppler.
We set the filter between 50 and 100 Hz. We manually set the PRF according to the quality of the resulting plot and the observed speeds. The firing angle was between 30 and 60. We placed the Doppler gate as far as possible in the center of the vessel to be studied.
The examination began by locating the insertion of the umbilical cord at the level of placenta and then we used the color Doppler mode to find one of the umbilical arteries. The pulsed Doppler mode was used to obtain the path corresponding to the selected artery, with at least three consecutive pulses that we examined and on which we measured velocimetry parameters (the resistance index).
We considered that the resistance index was normal when it was 0. The weight of the newborn at birth was normal when it was between 2500 and 3500 grams; Apgar's score was normal when it was above 7 in the first minute.
The correlation between the resistance index and the pathologies was evaluated using the Odds Ratio (OR).
Results
We performed Doppler examination of the umbilical artery in a total of 634 pregnant women including 209 "pregnant-at-risk" and 425 "pregnant-witness".
The mean age of "pregnant-at-risk" was 26.31 years with extremes of 17 to 42 years, while among gestating-controls the average age was 25.38 with the same extremes.
Of the 209 "at-risk pregnant women", 125 (59.8%) had anemia; 31 (14.8%)
had malaria, and 53 (25.4%) had pre-eclampsia.
Resistance Index (RI) was normal in 117 (55.98%) "at-risk pregnant" and 383 (90.12%) "pregnant-controls". RI was pathological in 92 (44.02%) "at-risk preg-nant" and 42 (09.88%) "gestating-controls" (Figure 1 ). The Apgar score was pathological in 9 (4.3%) "at-risk pregnant" and 15 (3.5%) "pregnant-controls". The evaluation of the association between IR and Apgar score in "at-risk pregnant women" gave an OR of 4.73 for a CI [1.35 -90 .01]. However, the evaluation of the association between IR and Apgar score in the "pregnant-controls" gave an OR of 6.92 for a CI [2.31 -20 .49].
Discussion
The average age of "at-risk pregnant women" was 26.3 years with extremes of 17 to 42 years, while in pregnant women-controls the average age was 25.4 with the same extremes. Our results are consistent with those of Da Silva [3] in Brazil who found an average maternal age of 29.1 years in the women-cases and 26.1 in the women-controls. Similarly, Anshul [7] in India, Valea [8] in Burkina, and Wilson [9] in Ghana had respectively an average age of 27.2 years, 24.4 years, and 28.8 years with extremes of 18 to 44 years for the latter. This result is explained by the fact that this age corresponds to the age of a high fertility.
The RI in our study was normal in 117 (55.78%) "at-risk pregnant women" and in 383 (90.12%) "pregnant-controls women". The RI was pathological in 92 (44.02%) "at-risk pregnant women" and in 42 (09.88%) "pregnant women-controls". The calculation of the odds ratio made possible the evaluation of the association between a pathological resistance index and pregnant women with maternal vascular diseases (preeclampsia, malaria, and anemia). The odds ratio is 1.57 for a 95% confidence interval of [1.07 -2.20]. As the OR is greater than 1, the association is positive and significant. This means that the risk of an abnormal resistance index is higher in pregnant women (suffering from anemia, pre-eclampsia, and malaria).
Studies [10] have noted an association between the pathological resistance index and at-risk pregnancies. They concluded that umbilical artery Doppler in a high-risk population appeared to improve a number of outcomes in obstetric care and looked promising in reducing the number of perinatal deaths.
The association between pathological RI and pre-eclampsia was positive and significant (OR = 16.32 for a CI of 8.58 -30.87). Therefore, the occurrence of pre-eclampsia is a factor of risk for obtaining a pathological RI of the umbilical artery. Lopez-Mendez [11] in Mexico found a positive association between RI abnormalities and pre-eclampsia with an odds ratio of 30.63 for a 95% confidence interval between 1.47 and 639.71. These results are relatively similar to ours, with in both cases a high value of the OR but a much smaller confidence Open Journal of Radiology interval in our series.
Doppler ultrasound is generally considered as a valid method to assessing fetal well-being in high-risk women, particularly for preeclampsia [12] [13] .
The association between the RI and malaria was also positive and significant (OR of 3.17 for a CI of 1.46 -6.82). The appearance of an index of pathological resistance to umbilical Doppler is more frequent in pregnant women with malaria than in those without malaria. Studies in Kenya [14] [15] and in Papua New Guinea [16] also found a statistically significant association between elevation of UARI and malaria in pregnant women. Similarly, Arbeille [17] [18] noted that symptomatic malaria at the beginning of the third trimester was associated with an increase in UARI in French Guyana.
Regarding the pregnant women with anemia during pregnancy, the evaluation of the association between the RI was positive and significant anemia (OR 9.08 for a CI of 3.74 -9.77); which makes anemia be a factor of risk for umbilical Doppler RI during pregnancy. Studies [19] [20] [21] have noted that when Doppler velocimetry abnormalities are accompanied by maternal anemia, the risk of adverse pregnancy outcomes is increased.
By contrast, Carles [22] noted that a severe maternal anemia (hemoglobin-6 g/dL) triggered fetal brain vasodilatation, but did not alter the resistance of the umbilical and uterine arteries.
The Apgar score was pathological in 9 (4.3%) "at-risk pregnant women" and 15 (3.5%) "pregnant women-controls". The association between pathological RI and Apgar score in "at-risk pregnant women" was positive and significant (OR = 4.73 for a CI of 1.35 -90.01). A pathological RI of the umbilical artery in "at-risk pregnant" is significantly related to an abnormal Apgar score at birth. Similarly, studies [23] [24] have shown that the association of pathological pregnancy and the measurement of the RI in at-risk pregnant women can then be useful in predicting the adverse outcome of pregnancy and therefore can be a surveillance tool for pregnant women at risk.
Conclusion
Pregnancy at risk is common in our communities. The use of umbilical artery Doppler in pregnancy is not a common practice. However, the measurement of the resistance index of the umbilical artery in pregnancy at risk (preeclampsia, anemia, and malaria) might be a tool to predicting adverse outcomes of pregnancy.
